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Simultaneous nucleic acids analysis based on 19F NMR using ultrafast DNA
photocrosslinking of 3-cyanovinylcarbazole derivatives to trifluoromethylthymidine (School
of Advanced Science and Technology, Japan Advanced Institute of Science and technology)
olssei Shinozaki, Yasuharu Takashima, Shigetaka Nakamura, Kenzo Fujimoto

In cells, short RNAs that are about 20 nucleotides in length are involved in gene expression
regulation and other pathways, and their detection in vivo is important for understanding
biological events. Currently, nucleic acid detection methods use a fluorescent reagent; however,
nuclear magnetic resonance is more useful than fluorescence for reading information stored
deep within the human body. In particular, 19F NMR using fluorine as a nuclide can detect
signals with high S/N. We have successfully changed the 19F signal derived from ™T by 8 ppm,
from -63.1 ppm to -72.1 ppm, using photo-cross-linking between 5-trifluoromethyltimidine
(™T) and 3-cyanovinylcarbazole (“NVK'). Furthermore, a large change in its chemical shift can
be detected, even in a contaminated system. In this study, we evaluated the change in chemical
shift due to photo-cross-linking between the ™ T and the 3-vinylcarbazole derivative and found
that, in addition to the change in chemical shift due to photo-cross-linking, the chemical shift
also changed due to the effect of 3-vinylcarbazole derivative substituents. Therefore,
simultaneous nucleic acid detection using a hybridization chain reaction (HCR) was
demonstrated.
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